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SPeCtFlCATION 

Undomround PipM and TunMl IMngs 

TMs Ifimtfcm itlatM to undtignM 
and tuwiQl Miga. Tunnfll Inlngs are oommonly 

5 formad by abut^ rings or annular aacdona. each 
fbrmad bfy a number of part annular aatfma nta. 

Two mab) typM of conamicdqn are In omant 
uae. In the "axpanded" typa, the aagmanted rinQS 
am effacthmly aoqsandad to fOI an aoMMiy 

10 formadaoceavallonvaolhaftlhlhofMaM 
bMiaBation dm are aubalantially no volda 
batvtfean the timnal Dnina and tho MMtion. 

In the "oroutKTtypa, an annular void la left 
bMfwan ttM aaaamblad MnQ and tN oxcavatl^ 

16 andtMavoldbfiIMDAoroutsd)byliJecdnga 
aultabta flSIno nwtarfal Into the void ihrouBh 
groudna hotea prawldad far tMa puipoao in eomo 
or attortho 8aomaiita.Ttae gnutfno hofom^ 
made flood after giou U i ig to leave a enwodi 

20 auface at the Interior of the Snino. 

The pPMembwentlonpiovWea a tunnel IWng 
aegment fbnned ¥»rfih a Mnd bore open et the 
outer lace of the aegment and atopplnfl ihort of 
the Inner face end havbig a vUMeUamncation 

26 marie on1he h *ier face of the e egm ent reg la ta ri ng 

vi4th the bore. 

Segmenta of this conatnwtion can therefore be 

uaed In oonetmcdon of the expanded type or the 

grouted type, end when uiad In the latter type« 

30 the remali^ wall ihtekneae at the inner end of 
the bond bore la merely bfoicen away to ferni a 
grouting hole fbrbijacdon of fDnngmetertaL 

AddMonaay^ however. In the oaee of en 
appended Mng» It aometimee happane that 

36 unintended voida am oreeted In the eoO 
aurnwndlng the Ib^ due to oveibreek during 
axeevetkMv lA the unbitentlonal mmoval or eon 
beyond the Umk of the raquirad tunnel bom^ In 
tfita oaae, eome of the bIM holee may be broken 

40 out to permit loeanaodgmutlng. 

The bwenUon tfMis nwkea It possible If dealred 

to standardise the dedgn and production of Bnlng 
aegmenta for use either In expanded nnlnge or In 

grouted Rr^nga. 

48 Tunnel eogmenta as deacribed^bove am 
uaually made of oonemta but thoaa ekBM bi the 
art wW moogiAm that the fawendon b eppOcaUe 
to aagmenta of other amicturaf materlala. 
One perticular form of ooncrete tunnel Hnbig 

60 aagm e n t a In eceordance wtth the Invention le 
deacrtbedbetow. by way of exa mple, wWi 



tefem nce to the eccompanytng dmwina which 
ehows the segment In end devatk>n. 
The segment Is formed, preferably and as 

66 ahownatltamU-length,withabOndbom 1 open 
at the convex outer aurface 2 of the eegment but 
stqf^ng abort of the concave inner eurfiee 3 to 
leave a reduced wall thidcneaa 4. The Inner 
suriiaoe ie martced with e viaual Mentlfleadan of 

60 any convergent forni In registry with the bom 1. 
For use In an expended Ibiing oonstniction the 
Ulnd bom 1 is redundant and the aagment has 
the reqidsite smooth end oonthuMus Inner 
surface. When the aegmem is employed In a 

05 groutadoonstrucdon the racfaiced wan portion 4 la 
broken away 04^ by drilHng, to Open up a grouting 
ho>e,thah mer end o f which ia filled, altar groutino 
Ina bean oompielBd to malGB good die inner 
auffoce of the completed tunnel Ikiing* 

70 Thelnvantfonleeteoappacebletoi^lpes.i^ 
example, pipea may be laki In a trand) and Jointed 
and to end, and the trench backftOed. If the Jotota 
ahouU leak, eoU mey be waahed Into the pipe, 
leavtaig volda, outside It bi euoh a caee, the voklB 

76 meybesufRdendylaniatomakegmudng 
deainble» and by makkig die plpea with Mind 
holaa bi the manner doorftied above tocallsed 
grouting can be effected by eelecdve breakfaio out 
of the holes. 

BO In another constructive technique, pIpM em 
thnist Into the adl from tiie bottom of a pit eoll 
bebig SBnavated at tiw lee^ end of the pipe 
woric and hathar pipee betog eddad at the mar 
and, et the pit es exoevetion proceeds, b) euoh en 

B6 InsteQationtfM excavated bom la uattsByo¥eralza 
to eeae the peeaage of tfw pipe aeotione through 
tf>e ground 'The resuitamvokl or volde may then 
be grouted by breaMnfl out die Wbid hotea aa in 
the eeee of e grouted tunnd Pntng. 

SO dabna 

LAtunnal Hnlng segment or pipe cectlon 
having a bUnd bom open at tta outer, convex fece 
and stopping short of the Inner face, end iMvIng e 
visible IdemlflGatfan marie on the inner laoe bi 

86 mgb^wltiithebMborak 

2. A tunnel llninQ aegment according to dalm 1 
whemin die bOnd bom Is fcrmed et tiie mid- 
length of the eegment 

3. A tunnel Ontng eegment eubstentially as 
too herein described with refemnce to the 

aoopmpanying drawing. * 
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